Introduction
The construction of aortocoronary bypass grafts, introduced by Favaloro and his colleagues in 1967 (Favaloro, 1968 (Favaloro, , 1969 irreplaceable myocardium (i.e. prevent infarction) and to prolong life. The rationale for surgery as a therapeutic manoeuvre depends, therefore, for the conservative, on a sustained symptomatic improvement, and for the most aggressive, on an increase in life expectancy. A low operative mortality rate and a high long-term graft patency rate thus necessarily become of increasing significance as the indications become less conservative. The extent of coronary arterial disease and the degree of irreversible damage to the myocardium before surgery are important determinants of early mortality and the functional results.
Reports from the larger cardiac centres in America claim a hospital mortality below 6% for uncomplicated bypass surgery with improvement in 8090% of patients surviving operation. These series tend to be selective and do not give an overall picture of the role of coronary artery surgery in the context of a general cardiac surgical programme. The authors now report the comprehensive experience of coronary artery surgery in a cardiothoracic unit over a consecutive 31-month period.
Patients
Following clinical assessment and diagnostic cardiac catheterization, patients were considered for surgery on the following indications.
Symptomatic
(1) Stable angina refractory to medical treatment.
(2) Unstable angina refractory to medical treatment.
Anatomical
(1) Significant left main stem or equivalent coronary artery disease.
(2) Demonstration of significant obstructive coronary artery disease in patients undergoing investigation before surgery for: (a) The end-systolic and end-diastolic volumes and ejection fraction were calculated from the left ventricular cine-angiogram using a light pen/ computer system (Chatterjee et al., 1971) .
Coronary arteriography was performed by the Judkins' technique using multiple views of each coronary artery. Vessel stenosis was considered significant if the lumenal diameter of the main stem or major branches of a coronary artery were reduced by 50°% or more.
The technique of coronary artery surgery is described elsewhere (Favaloro, 1968 (Favaloro, , 1969 In all, 419 vessels were grafted using 416 grafts (sequential grafts to two vessels in the same vascular territory were employed in three cases). Reversed saphenous vein was used for 404 grafts and internal mammary artery for 12 grafts. Graft numbers and distribution are outlined in Table 2 . Coronary endarterectomy was performed in seventy-three patients overall, the distribution of the vessels endarterectomized is shown in Table 3 .
Of 146 patients having bypass grafts alone, 144 had refractory angina pectoris of which 114 (78%.) For uncomplicated elective bypass grafting hospital mortality was 3-9yo overall and 2-5y. for those with good pre-operative left ventricular function (ejection fraction greater than 0-55) - Table 4 . When more complex surgery was undertaken mortality was substantially higher -21 1°/ for combined valve surgery and bypass grafting and 30 8°/ for combined aneurysm surgery and bypass grafting. Over a similar period twelve patients had aneurysm surgery without bypass grafting with a hospital mortality in this group of 16-7%.
The influence of clinical features, pre-operative left ventricular function and extent of coronary artery disease on hospital mortality in patients having bypass grafts alone is considered in Tables 5,  6 and 7. The influence of various clinical features is considered in Table 5 . Except in the oldest age group (60-69 years), age appears to have little influence while mortality was increased in female patients and when there was a pre-operative history of hypertension or diabetes mellitus.
Pre-operative left ventricular function is considered in Table 6 . The figures demonstrate increased early mortality with deterioration of left ventricular function whether reflected in heart size on the preoperative chest X-ray, evidence of old or recent myocardial infarction, the appearance of the left (Favaloro, 1968 (Favaloro, , 1969 The results presented are a comprehensive review of coronary artery surgery in the cardiothoracic unit of a teaching hospital over a 31-month period. The aim of the review was to establish whether such a cardiothoracic unit could achieve comparable results to the previously published reports from larger cardiac centres abroad specializing in coronary artery surgery and to analyse those factors which influence early mortality.
For elective bypass grafting hospital mortality was 3 9yo and in eighty-one patients with good pre-operative left ventricular function (ejection fraction greater than 0-55) mortality was 2 5y.
Previous reports state hospital mortality for uncomplicated bypass grafting in the range 1-3-12% (Favaloro, 1972; Manley and Johnson, 1972; Reul et al., 1972; Collins et al., 1973; Hall et al., 1973; Sheldon et al., 1973; Cooley et al., 1973; Forker et al., 1974; Cannom et al., 1974; Anderson et al., 1974; Najmi et al., 1974; Balcon et al., 1974; Bennett et al., 1974; Kouchoukos, Kirklin and Oberman, 1974) . In the larger series comprising more than 500 cases (Favaloro, 1972; Manley and Johnson, 1972; Reul et al., 1972; Hall et al., 1973; Sheldon et al., 1973; Cooley et al., 1973; Cannom et al., 1974; Bennett et al., 1974; Kouchoukos et al., 1974) (Forker et al., 1974) , 6-4% (Balcon et al., 1974) and 12% (Najmi et al., 1974) . The possible influences on hospital mortality in uncomplicated bypass grafting are considered separately to demonstrate trends although clearly in many instances these risk factors are not independent and act either through increasing extent and severity of coronary artery disease or through deterioration of pre-operative left ventricular function.
Except in the oldest age group (60-69 years) age had no clear influence on hospital mortality; however, mortality was increased in female patients, in those suffering from sustained hypertension pre-operatively and particularly in those with diabetes mellitus.
A major influence on hospital mortality was the pre-operative state of the left ventricular myocardium. Mortality was increased from 3 9y. in those with normal heart size or slight enlargement on chest X-ray to 5 0% in those with moderate or severe cardiac enlargement. Elevation of left ventricular end-diastolic pressure (>12 mmHg at rest) resulted in a hospital mortality of 14-3y. compared to 4%o for those with normal left ventricular end-diastolic pressure. In reported series, evidence of congestive cardiac failure resulted in increased hospital mortality from 1-9°/ to 29°/ (Kouchoukos et al., 1974) and from 3 9 to 19% (Kaiser et al., 1972) and elevation of left ventricular end-diastolic pressure (> 18 mmHg at rest) from 9 to 30%o (Kay et al., 1972 ).
The present results show a progressive increase in hospital mortality with increasing left ventricular dyskinesia whether reflected in the appearance of the left ventricle on cine-angiograms or in the left ventricular ejection fraction. These trends are noted in other series. Hospital mortality ranged from 500 (normal left ventricle) to 37%o (two walls dyskinetic) (Manley and Johnson, 1972) and from 4%/ (normal) to 27% (two walls dyskinetic) (Forker et al., 1974) .
A similar trend is seen with respect to left ventricular ejection fraction; when greater than 0-45, hospital mortality was 300. compared to 310% when less than 0 2 (Kay et al., 1972) . In another series when ejection fraction was greater than 025, hospital mortality was 4%/ and 25%4 when ejection fraction was less than 0-25 (Oldham et al., 1972) .
Prior myocardial infarction and the interval between infarction and surgery is a second major influence on hospital mortality. In a study from the Texas Heart Institute (Dawson et al., 1974) reviewing 1700 operations, early mortality in those with no previous infarct was 4l1%, old infarction 6-9%/ and recent infarction 14-5% (surgery 0-24 hr after infarction 36-4%4, 2-7 days after infarction 40/O, 7-30 days after infarction 16-4°/ and 31-60 days after infarction 5-8y4). In the present series the trend was similar. In those with no previous infarct mortality was 2 8%y, old infarction 5.8%/ and surgery within 2 months of infarction (three out of five within 24 hr of infarction) 40%°. Other series have reported high mortality for surgery for the complications of acute myocardial infarction 54-2%. (Buckley et al., 1971 ) and for surgery following infarction during cardiac catheterization 36%4 (Reul et al., 1973) .
The extent of coronary artery disease showed a clear influence on hospital mortality, this increased from no deaths with single vessel disease to 11-3% with triple vessel disease, and from 5-1y% with double or triple vessel disease with a normal left main coronary artery to 300/o when there was significant disease of the left main coronary artery. These trends are described in some previous reports; no mortality for single vessel disease and 26 10% mortality for triple vessel disease (Reul et al., 1972) ; 2 5% mortality for single vessel disease and 14-1 00 mortality for quadruple vessel disease (Najmi et al., 1974) . However, this trend is not demonstrated in other reports Kouchoukos et al., 1974) . Mortality for surgery in the presence of left main coronary artery disease is consistently high in reported series 8.2%/ (Pichard et al., 1973) , 10-7%o (Zeft et al., 1974 ), 140/s (Takaro et al., 1976) , 28 4°/ (Sharma et al., 1973) , and 39°/ (Kisslo et al., 1973) .
Emergency surgery carried a higher mortality than elective surgery with a hospital mortality for emergency bypass grafting of 15-8°/. This mortality reflects the high risk of surgery in the situation of recent myocardial infarction while, interestingly, there were no deaths in thirteen patients operated on for crescendo angina which had failed to respond to aggressive medical therapy.
The surgical procedure carried out strongly influenced hospital mortality. Mortality increased with the number of bypass grafts inserted from no deaths with single grafts to 10-5y/ mortality with three or four grafts and concomitant endarterectomy resulted in increased mortality from 3 5 to 8.2%. (Manley and Johnson, 1972; Reul et al., 1972; Collins et al., 1973; Hall et al., 1973; Sheldon et al., 1973; Cannom et al., 1974; Anderson et al., 1974; Kouchoukos et al., 1974; Najmi et al., 1974; Balcon et al., 1974; Bennett et al., 1974) . Reported graft patency at 6-12 months after surgery is in the range 73-87°/ (Favaloro, 1972; Manley and Johnson, 1972; Reul et al., 1972; Kaiser et al., 1972; Hall et al., 1973; Sheldon et al., 1973; Anderson et al., 1974; Kouchoukos et al., 1974) The number of operations performed and the limited period of follow-up do not allow generalizations as to the effects of surgery on longevity. In a large series of patients with angiographically documented coronary artery disease, studied before coronary artery surgery was widely available, the 1-year mortality (according to the number of vessels diseased) was single vessel disease 4%4, double vessel disease 12%, triple vessel disease 22%4 and left main coronary artery disease 30%. (Bruschke, Proudfit and Sones, 1973a) . The mortality was considerably higher in those with poor left ventricular function (Bruschke et al., 1973b) and overall 1-year survival was 88 5%.
Both medical and surgical therapy have advanced since this early series was concluded and a recently reported study -the Veterans Administration Cooperative Study of surgery for coronary artery occlusive disease -with random allocation of patients to medical and surgical therapy reveals an early surgical mortality of 5-6% and 1-year survival rates for surgery of 93°/O and for medical therapy of 95°4 (Murphy et al., 1977; Detre, Hultgren and Takaro, 1977) . This excludes a subgroup with left main coronary artery disease in whom early surgical mortality was 14%4 and 1-year survival rates for surgery and medical therapy were 85 and 71 % respectively (Takaro et al., 1976) . In the present series of patients, most of whom were severely symptomatic and had not responded to adequate medical therapy, overall hospital mortality for elective grafting was 3 9%. and 1-year survival 93-8%.
The overall results from a British teaching hospital with a relatively small experience thus compare favourably with results from the much larger series from the United States. The increased mortality from operation in the presence of impaired left ventricular function, diabetes, hypertension and recent infarction should be noted and quantitated when selecting patients disabled by angina for a successful pain-relieving procedure. 
